Previous studies have identified the difficulty of communicating in virtual teams. The lack of media richness, or opportunity for using non-verbal cues, leads to misunderstood communications and may limit the development of trust. Studies have also shown that males and females are socialized to communicate differently. Males use communication in teams to establish dominance and position while females use it to establish relationships and gain trust. In this study, we analyzed whether the gender of individual team members or the gender composition of the team impacted trust and satisfaction in short-duration virtual teams. Expectedly, females reported higher trust than males. However, team gender composition did not impact trust or satisfaction. The findings also indicate that males had less ability to dominate team interaction and that asynchronous computer mediated communication could equalize interactions among male and female team members.
and voice tone and inflection. The asynchronous nature of communications in virtual teams adds to the difficulty. Misunderstandings are more common and individuals working in virtual teams may be slower to develop trust in other members. When trust is absent, team members feel the need to double check each others' work and this increases transaction costs.
Since studies have shown that individuals have higher trust for members of their own demographic group (Keller, 2001; M. Williams, 2001) , it is possible that gender composition in teams has an impact on performance. In this exploratory study, we analyze the effect of gender on trust and satisfaction in virtual teams and analyze whether individuals in gender-heterogeneous or gender-homogeneous teams experience higher trust and satisfaction.
Literature Review
Studies of virtual team effectiveness have identified the importance of trust. Trust has been defined as "the willingness of a party to be vulnerable to the actions of another party based on the expectation that the other will perform a particular action important to the trustor, irrespective of the ability to monitor or control that other party" (Mayer, Davis & Schoorman, 1995) . A lack of trust exists when one party does not have faith in the competencies of another or questions the motivation of the other to take the promised action as seriously (van der Smagt, 2000) . So, trust can be seen as a relationship between two or more individuals in which one perceives that the others are involved, are competent, will complete their fair share of the work, and will make an honest effort to meet commitments.
Trust is important in teams because it lowers transaction costs (Watson-Manheim & Belanger, 2002) . Individuals, who do not trust fellow team members, are more likely to monitor or double check each other's work to insure the quality of the team's output. This self-protective activity increases the amount of time and resources needed to complete a project. In virtual teams, trust becomes an important component in preventing psychological distance (Snow, Snell & Davison, 1996) and it increases confidence in relationships by promoting open information exchange (Jarvenpaa, Knoll & Leidner, 1998) . Trust is often referred to as the glue that holds the virtual team together.
Not surprisingly, trust has been identified as a determinant of effectiveness in virtual teams (Jarvenpaa & Leidner, 1999; Sarker, Lau, & Sahay, 2001; Walden & Turban, 2000) . Output produced by well-functioning teams should be superior to the output of any single individual since teams allow for better idea generation and the benefits of synergy that occur from multiple viewpoints. Individuals who trust each other are likely to be more satisfied with the team experience since they perceive that their best interests are being served, while only having to complete their fair share of the team's task. Reinig (2003) developed a scale for assessing satisfaction in virtual teams using group support system software and found that individual satisfaction with a team was related to how well the group handled problems and the extent to which the team's output reflected their individual input. Individuals who trust each other may be more likely to bring problems forth in an effort to resolve them effectively. Disagreements, when handled appropriately, have been found to have a positive impact on performance in traditional teams (Jehn, 1995) .
Trust development in virtual teams may be more difficult in the absence of face-to-face contact (McDonough, Kahn, & Barczak, 2001) . Studies have identified the difficulty of communicating in virtual teams because of the lack of media richness (Watson-Manheim & Belanger, 2002) . Computer mediated communication depersonalizes the interaction so there is a greater focus on the actual words in the message (Sproull & Kiesler, 1991) . If the communication only serves to report or inform, the possibility of misunderstanding may be low. But when communications go beyond simple reporting to task allocation and negotiation, the receiver may misinterpret the meaning of the message (van der Smagt, 2000) .
In addition, communicating in an asynchronous computer mediated environment electronically does not provide the same opportunity to build relationships as the face-to-face synchronous communication setting of the traditional team. In face-to-face teams, members are immediately aware of attributes of team members such as gender, age, and ethnicity. Before proceeding to the task of the team, members are likely to engage in social conversation based on similarities they perceive they have with other group members. In computer mediated teams, this initial social interaction is harder to initiate because members cannot easily perceive what they may have in common with others. So trust may be harder to develop in virtual teams because of the lack of media richness and the asynchronous nature of communications.
If communication impacts trust in teams, differences in communication styles among males and females may ultimately impact trust development in virtual teams. Numerous research studies have identified differences in male and female communication styles (Aries, 1996; Aries & Johnson, 1983; Briton & Hall, 1995; Burgoon & Dillman, 1995; Dovidio, Brown, Heltman, Ellyson & Keating, 1988; Holmes, 1995; Kette & Konecni, 1995; LaFrance & Henley, 1994; Rogers, 1989; Tannen, 1990a Tannen, , 1990b Troemel-Ploetz, 1991) . When working with others, women's communication goals focus on gaining trust, developing consensus, and establishing relationships with others (Troemel-Ploetz, 1991) . On the other hand, men's communication tends to be more taskoriented. Tannen (1990a) suggests that this may be the result of differences in socialization. Males are socialized to communicate in a "one-up, one down" style in which the goal is to win the discussion. Females, on the other hand, are socialized to communicate in a "rapport-talk" style in which the purpose is to discuss and understand others' perspectives.
In the absence of face-to-face synchronous interactions, how do virtual team members perceive trust? Since female's communication goals focus on gaining trust and establishing relationships (Troemel-Ploetz, 1991) , their initial assumptions of trust in virtual teams may be greater than male's. If females value relationship building they may begin a team experience with the assumption that positive trusting relationships are not only possible but preferable. For males, relationship building seems to be less important except as it improves their ability to accomplish their goal. In this case, trust may seem less important to males. If this is the case, we would expect females to report higher levels of trust than males when working in short-duration virtual teams.
Research has also shown that females enjoy participating in virtual teams more than males (Berdahl & Craig, 1996; Lind, 1999; Savicki, Kelley, & Lingenfelter, 1996) . Perhaps this is because it is more difficult for males to establish dominance through electronic communications. Males are more likely to use conversation as a method of gaining information and establishing status (Aries & Johnson, 1983; Tannen, 1990b) . Males have been found to assume dominance in relationships by utilizing verbal interruption (Aries, 1996) . In the asynchronous computer mediated team, it may be more difficult to establish dominance without the ability to engage a team member's attention immediately. It is more difficult to interrupt communication and it may be more difficult to force another to view you as dominant. In this way, asynchronous computer mediated communication may have an equalizing effect on relationships.
If that is the case, females may report higher levels of trust in short-duration virtual teams because they are initially more trusting. Trust levels between males and females are likely to even out as the duration of the team expands and initial perceptions of trustworthiness are replaced with perceptions based on reality. Given these assumptions, the following hypothesis was developed.
Hypothesis 1: Females will report higher levels of trust and satisfaction than males working in short-duration virtual teams.
Studies have shown that individuals have higher trust for members of their own demographic group (Keller, 2001; M. Williams, 2001) . Since teams are composed of multiple members, the impact of gender composition in the team may be important. Previous research has delivered mixed findings in terms of gender-homogeneous work groups and teams. Several studies suggest that job satisfaction is higher for individuals working in groups that are homogeneous for gender (Konrad, Winter & Gutek, 1992; Tsui, Egan & O'Reilly, 1992; Wharton & Baron, 1991) . Group cohesion has also been found to be lower in gender mixed groups (Fox, BenNahum & Yinon, 1989; Jackson, Brett, Sess, Cooper, Julin & Peyronnin, 1991; Kirchmeyer, 1995) . And in their review of 40 years of research, K. Y. Williams and O'Reilly (1998) found that group process and performance were negatively impacted by the heterogeneous gender composition of groups.
Despite this strong base of research, Fields and Blum (1997) , in their study of 1600 US workers, found that work group heterogeneity led to increased social interaction and more job satisfaction. And group gender diversity was also found to facilitate positive relationships between group efficacy and task performance and cohesion (Lee & Farh, 2004) .
One possible reason for these mixed findings could be the timeframe of the group experience. In the study performed by Fields and Blum (1997) , semi-permanent work groups were studied. In the studies which uncovered the positive aspects of gender homogeneity, the focus was on temporary work teams. Therefore, gender homogeneity may have a more positive effect in teams that are together for a short duration of time while gender heterogeneity may enhance satisfaction in the long run. Therefore the following hypothesis was developed.
Hypothesis 2: In short-duration virtual teams, individuals in gender-homogeneous teams will report higher levels of trust and satisfaction than those in gender-heterogeneous teams.
Within the context of gender-homogeneous teams, it is likely that male-homogeneous and female-homogeneous teams will interact differently. Women focus to a greater extent on socialoriented activities while men focus on task-oriented activities (Dennis, Kinney & Hung, 1999 ). Women's talk, more often then men's, is oriented toward maintaining relationships and developing intimacy with team members (Eakins & Eakins, 1978) . Females are more likely to express agreement or ask for others' opinions. They are also more likely than males to acknowledge points made by others at the beginning of their turn to speak, to provide nonverbal support for the speaker and to draw out the conversation of others (McConnell-Ginet, 1975; McLaughlin, Cody, Kane & Robey, 1981) . Females have also been found to work harder than males at facilitating conversation and encouraging follow-up talk (Fishman, 1983 ).
Men's communication in teams tends to be more competitive and is used to express dominance (Briton & Hall, 1995; LaFrance & Henley, 1994) . Research shows that males use verbal interruption as a mechanism of power and dominance in conversations (Aries, 1996) . In one study, interruption behavior increased among men in groups with higher proportions of males (Karakowsy, McBey & Miller, 2004) . These results suggest that males may be more competitive with other males when working in a team setting. This is not surprising given that research shows that men tend to value male input over female input and assume that men are more competent than women (Martin, 1996; Pierce, 1995; C. L. Williams, 1995) .
Males are also more likely than females to intentionally withhold information to further their own positions or harm another's position (Deal, 2000) . This action may hurt the team as a whole. Interdependence and cooperativeness in teams has been found to be related to constructive interchange (Tjosvold, 1988) . And since females behave more cooperatively in negotiations than males (Walters, Stuhlmacher & Meyer, 1998) , female-homogeneous groups may be more effective than male-homogeneous groups.
Previous research related to gender-homogeneity in virtual teams is limited. However, women in female-only virtual teams reported more satisfaction with the team experience than men in male-only teams (Savicki et al, 1996) . These female-only virtual teams also reported better team development. Therefore the following hypothesis was developed.
Hypothesis 3: In short-duration virtual teams, individuals in female-homogeneous teams will report higher levels of trust and satisfaction than those in male-homogeneous teams.
Methodology

Design
The hypotheses were tested using a quasi-experimental design in which participants were randomly assigned to three-member virtual teams to complete a week-long task. Participants in the study were upper level college students enrolled in a management course at a mid-sized university in the Midwestern United States and the task involved determining how to allocate $1 million in surplus funds. At the conclusion of the experiment, individual students were given two surveys to complete. One measured the individual's perceived trust in the team and the other measured the individual's satisfaction with the team's outcome and process.
Task
The task used in this study was a preference task. Preference tasks are ambiguous in nature since there is no correct solution. The task required members to determine how to allocate $1 million in surplus funds. Students were assigned one of three different roles: Chief Information Officer, Director of Operations, or Human Resources Director. Each character had a pressing need for use of the surplus funds and had to convince other team members that all or part of the money should be allocated to their department. There was no correct answer since all of the priorities were equally crucial for the company. To insure that students aggressively pursued the goals of the character they were playing in the project, they were told that 20% of their individual project grade would be based on their ability to get their funding objectives met and that they would receive a failing grade if the team choose to allocate the funds equally to each of their areas. The project accounted for 25% of each student's final grade.
Tools and Manipulation Checks
Students used WebCT, an instructional software package, to complete the team project. WebCT allows users to participate in email and discussion board facilities with assigned members of a team without divulging individual identities. Prior to the start of the experiment all participating students were trained on the WebCT software package. Students completed three assignments requiring them to use the various features of the software. All students who did not score a 100% on each assignment were required to re-do the assignment until they got perfect scores. This method provided assurance that each participant was familiar with the features of the WebCT software and that variations among participants in trust, satisfaction, and output were not the result of unfamiliarity with the technology.
In reality, many virtual team members have some face-to-face contact. However in this study, individuals in the virtual teams never met face-to-face and were instructed not to reveal any personal information about themselves during the course of the project. These participants were given a randomly generated email sign-on so other participants could not identify who their fellow team members were. On the day the project was assigned students were given a personalized printout, providing them with the WebCT email addresses of their team members and written instructions about how to complete the project. They were informed that they would receive a failing grade if they attempted to meet in person or communicate any personal information about themselves to the other team members. WebCT collects a stream of all communications that take place on-line and students were informed that the instructor would review the communication stream to insure that they did not violate the confidentiality guidelines. Review of the communication stream uncovered inappropriate communication in two teams and these individuals were eliminated from the study.
To further reduce unmeasured variability, students were eliminated from the study if they had had a previous virtual team experience or if one or more of the team members dropped the class before the completion of the experiment.
Data Collection and Analysis
To assess perceived trust levels, a scale developed by Jarvenpaa et al. (1998) was used. Their scale is based on previous instruments developed by Mayer et al. (1995) and Pearce, Sommer, Morris, and Frideger (1992) to measure the level of trust in dyads. Jarvenpaa et al. (1998) modified these instruments to reflect the team rather than a dyad by testing the two instruments at two different time points and across cultures. Both measures of trust were correlated but the instrument developed by Pearce and colleagues had higher reliability (α = .92) and thus it was used as the basis of their modified survey. After testing, Jarvenpaa et. al. (1998) reduced the 8-item scale to a 6-item instrument with a five-point Likert-type response scale anchored on one end with strongly agree and the other with strongly disagree. They reported Cronbach's alpha for the scale at .92.
To measure individual satisfaction with the output and process of the team, a scale developed by Reinig (2003) was used. He developed and tested an instrument to measure satisfaction with group process and outcomes in the virtual and face-to-face team environments. His instrument consisted of five questions pertaining to satisfaction with the process and five pertaining to satisfaction with the decision. He reported Cronbach's alpha for the instrument at .79. Both instruments are included in the Appendix.
To test the hypotheses, ANOVA tests were performed. The independent variables were gender, and gender homogeneity/heterogeneity. The dependent variables measured in this study were trust and satisfaction. In addition, content analysis was performed on the communications logs supported by WebCT.
Sample
Of the original 114 students randomly assigned to teams, 12 were eliminated from the study because of one of the following reasons: either they or one of their team members dropped the class prior to the completion of the project, they or one of their team members had a previous virtual team experience, or they or one of their team members attempted to divulge their identify in the virtual team environment. The remaining sample consisted of 102 students ranging in age from 19 to 50 with a mean age of 22 years. Of the 102 students, 64 were male and 38 were female.
Instrument Validation
Before utilizing the scale data, principal components factor analyses were completed to insure that items appropriately tested the intended constructs. Analysis of the trust construct showed that all six items had acceptable loadings ranging from .712 to .865. All items were retained and the reliability analysis of the scale yielded a Cronbach's alpha of .87. A composite measure of trust was identified for each participant by averaging scores on the six items in the survey. Since the instrument utilized a 5-point Likert-type response scale, average scores could range from 1 for no trust to 5 for total trust. Analysis of the satisfaction construct yielded two distinct dimensions: outcome satisfaction and process satisfaction. The loadings for the first dimension ranged from .747 to .869 while the loadings for the second dimension ranged from .773 to .878. Two items related to outcome satisfaction were removed because of high cross-loadings. The overall reliability analysis yielded a Cronbach's alpha of .89. Composite measures for both dimensions of satisfaction were obtained by averaging the scores for each of the remaining items. These items were then averaged to arrive at an overall satisfaction composite. Since the instrument utilized a 5-point Likert-type response scale, average scores could range from 1 for total dissatisfaction to 5 for total satisfaction.
Findings
The ANOVA test for Hypothesis 1, which predicted that females would report higher levels of trust and satisfaction than males working in short-term virtual teams, partially confirmed the hypothesis. Results of the analysis (Table 1) show that males and females differ in terms of trust but not in terms of satisfaction. On average, females in the virtual teams reported trust at 3.89 while the men reported it at 3.61 (F 1,100 =3.140, p=0.79). Hypothesis 2 stated that individuals in gender-homogeneous virtual teams would report higher levels of trust and satisfaction than those in gender-heterogeneous virtual teams. Table 2 shows that this hypothesis must be rejected. There were no significant differences in trust and satisfaction levels for individuals working in gender-homogeneous or gender-heterogeneous virtual teams. This indicates that team gender composition does not impact trust (F 1,100 = 800, p=.373) or satisfaction (F 1,100 =.031, p=.860) in short-duration virtual teams. Hypothesis 3 proposed that individuals in female-homogeneous virtual teams would report higher levels of trust and satisfaction than those in male-homogeneous teams. Statistical test results, displayed in Table 3 , showed that there were no significant differences in trust (F 1,32 = .888, p = .353) or satisfaction (F 1,32 = .000, p =.994) for individuals in male-homogeneous or femalehomogeneous teams. Therefore, Hypothesis 3 must be rejected. Content analysis of WebCT-based communications logs revealed that both males and females made 22 contacts, on average, with other team members during the duration of the project (see Table 4 ). Male communication tended to be direct, task oriented, and frequently involved declarations of what the team member intended to do. Statements such as "I'll work up my numbers on a spreadsheet and you guys do the same" were common. Female communications, on the other hand, tended to be more polite and had a non-command nature to them. Statements such as "I think we should each work up a set of numbers on a spreadsheet and then we can compare results" were common. In addition, females tended to add statements such as "is everyone okay with that," or "I hope that works for everyone".
Males also reported more feelings of frustration in asynchronous computer mediated messages than females. Interestingly, these frustrations often led to an absence of future messages suggesting that these members stopped putting forth effort. Of the 64 males in the study, 8 (12.5%) stopped corresponding after a frustrating message such as "This is stupid" or "This isn't working". Only two of the 38 females (5.2%) had a similar reaction. This may suggest that females are more tolerant of ambiguity or become frustrated less easily when working in short-duration virtual teams.
Members in the all-male teams made an average of 25 asynchronous computer mediated contacts with other team members and spent approximately 6.2 hours to complete the project (Table 4) . A large percentage of their members (14.8%) were reported to be "deadbeats" (loafers) by the others and they earned the lowest scores on the project. The all-female teams had the least number of contacts (19) and spent the least amount of time to complete the project (5.5 hours). None of the team members were reported as deadbeats and these individuals earned the highest scores for the project. The gender-heterogeneous teams required the longest amount of time to complete the project, making more contacts than the female-homogeneous teams and less than the male homogeneous teams. These teams also reported a high number of deadbeats (8.8%). 
Discussion
Statistical tests for Hypothesis 1 confirmed that females were slightly more trusting than males in virtual teams. Female reported trust levels averaged 3.89 while male reported trust averaged 3.61. This finding does not reveal whether females tend to have a higher propensity to trust or whether there is some interaction in the virtual team which causes them to have higher trust levels than males. Previous research (Jarvenpaa & Leidner, 1999; Myerson, Weick, & Kramer, 1996) has indicated that in short-duration virtual teams, members assume trustworthiness initially and adjust their perceptions as the team proceeds. If this is the case, females may be more trusting initially than males. This would account for the slightly higher levels of trust among women.
Statistical tests for Hypotheses 2 and 3 did not reveal significant differences in trust and satisfaction for individuals working in gender-homogeneous or gender-heterogeneous virtual teams. Previous research has provided mixed findings of the impact of gender-homogeneity / heterogeneity on work group satisfaction. Gender-heterogeneity could negatively impact group cohesion and performance (Fox, et al, 1989; Jackson et al., 1991; Kirchmeyer, 1995; K. Y. Williams & O'Reilly, 1998) as well as increase social interaction and job satisfaction (Fields & Blum, 1997; Lee & Farh, 2004) .
While trust and satisfaction were not significantly different for individuals in genderheterogeneous and gender-homogeneous teams, the all-female teams completed the project quicker and better (see Table 4 ). Even without knowledge of the other team members' genders, there is some evidence that all-female teams may work together more effectively.
It is important to note that teams worked on a preference task in which there was no correct answer. Preference tasks require individuals to share information, discuss alternatives, and reach consensus on results. This requires open communication and interaction. Males may have attempted to express dominance but found it difficult because of the asynchronous nature of the communications. This would certainly explain why such a high number of males became deadbeats. Perhaps when realizing that their usual communication patterns were ineffective, these males withdrew from the team.
The strength of teamwork is in the synergy of ideas that are brought forth by alternative viewpoints. In virtual teams that communicate asynchronously, it seems that typical male communication patterns are less effective. It is more difficult for males to establish dominance through interruption behaviors when members control the preparation and delivery of messages. Asynchronous communications may make it easier for women to participate and express their points of view. Establishing dominance by males can be more difficult for two reasons. First, it is more difficult to interrupt other team members when communication takes place asynchronously. Second, it may be easier for females to express their point of view because they may take as much time as they need to formulate a response without being interrupted. 
Conclusions
It should be noted that this study has several limitations. First, students were used as proxies in the study. While one review article of virtual team studies identified that 90% of published articles utilize student teams as research subjects (Powell, Piccoli, & Ives, 2004) , it is recognized that there may be difficulties generalizing these findings to other settings. Second, even though manipulation checks were put in place to insure that students worked in a pure asynchronous com-puter mediated communication environment, it is impossible to rule out the possibility that participants communicated outside the scope of the experiment.
In addition to the weaknesses mentioned above, it is important that readers realize that the findings in this study are generalizable only within the narrow scope in which this experiment was defined. For instance, teams in this experiment met for one week and findings would relate only to short-duration teams. The task that the teams worked on was a preference task in which there was no correct answer. For tasks that are straight forward and less ambiguous, findings may be different. Finally, in reality, virtual teams are often composed of members from different cultural backgrounds, who speak different languages, and live in different time zones. These factors are likely to impact trust and satisfaction in teams as well.
Despite its weaknesses, this study provides evidence that males may have less ability to dominate team interaction and females may be more influential in the asynchronous computer mediated virtual team. Put another way, our study suggests that asynchronous computer mediated communication may equalize interactions among male and female team members. In addition, while trust and satisfaction do not seem to be impacted by gender in short-term virtual teams, idea generation and output may be improved because of the asynchronous nature of computer mediated communication.
Future research should address how trust and satisfaction differ in long-duration versus shortduration virtual teams. Also, the impact of task type is important. Follow-up studies should analyze how trust and satisfaction are impacted when virtual teams work on an unambiguous task. Finally, the impact of asynchronous computer mediated communication on gender related communication needs to be analyzed.
